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[57] ABSTRACT

A sewing machine needle has a piston for clamping the
needle into a sewing machine, a needle shaft comprised
of a shaft portion and an end piece with a tip, whereby
the needle shaft has a needle eye between the shaft
portion and the end piece for receiving a sewing thread.
A conical portion connected to the piston forms a tran-
sition into the needle shaft. The end piece, between the
tip and the needle eye, has a triangular radial cross-sec-
tion with rounded corners, whereby the size of the
triangular cross-section increases from the tip toward
the needle eye, and whereby the triangular cross-sec-
tion has its greatest size in the vicinity of the needle eye.

- The needle shaft, in the area of the needle eye, has an

essentially circular cross-section, and this circular cross-
section has a size that is smaller than the greatest size of
the triangular cross-section.

2 Claims, 2 Drawing Sheets
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NEEDLE WITH TRIANGULAR END AND
THERMAL LOAD REDUCING EYE

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a sewing machine
needle, especially for industrial sewing machines, com-
prising a piston for clamping the needle into the respec-
tive sewing machine and a conical portion connected to
the piston and forming a transition into the needle shaft.
The needle shaft comprises a shaft portion and an end
piece, with a needle eye for receiving a sewing thread
being disposed between the shaft portion and the end
piece.

2. Description of the Related Art

In the industnal finishing section of the sewing indus-
try a high sewing speed 1s desired for economical rea-
sons which leads to a heating of the sewing machine
needle. This heating of the sewing machine needle re-
sults from the friction between the needle and the textile
material being sewn and poses a plurality of problems
for the sewing industry. A high needle temperature not
only results in heat damage to natura! fibers, but also
causes softening and melting of synthetic fibers. Further
disadvantages of high needle temperatures are not only
the rupture of the threads during sewing of synthetic
fibers, but also the deposition of melted particles of the
synthetic fiber material at the needle, especially within
the needle eye or within the thread guiding groove
which ultimately leads to the needle being unsuitable
for further use. Furthermore, the needle itself is effected
by the high needle temperature because its hardness is
reduced so that a deformation or bending of the needle
or even breakage can occur.

The magnitude of the needle heating generated at the
contact area between the needle and the textile material
depends mainly on the following factors: Textile sizing,
- textile density, number of textile layers to be sewn,
thread sizing, and primarily the sewing speed. These
factors cannot be influenced by the sewing needle.

It 1s therefore an object of the present invention to
prevent the heating of the sewing machine needle
caused by the aforementioned factors by a special nee-
dle design and to provide thereby a reduced thermal
load at the sewing thread and the textile material as well
as at the needle even under the high loads experienced
by the sewing machine needles.

SUMMARY OF THE INVENTION

The sewing machine needle according to the present
invention 1s primarily characterized by a piston for
clamping the needle into a sewing machine; a needle
shaft comprised of a shaft portion and an end piece with
a tip, the needle shaft having a needle eye between the
shaft portion and the end piece for receiving a sewing
thread; a conical portion connected to the piston and
forming a transition into the needle shaft: the end piece,
between the tip and the needle eye, having a triangular
cross-section with rounded corners, with a size of the
triangular cross-section increasing from the tip toward
the needle eye, the triangular cross-section having a
greatest size in the vicinity of the needle eye; and the
needle shaft, 1n the area of the needle eye, has an essen-
tially circular cross-section, whereby the circular cross-
section 1s smaller than the greatest size of the triangular
Cross-section.
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Preferably the circular cross-section is smaller than a
cross-section of the shaft portion of the needle shaft.

With the inventive embodiment of a sewing machine
needle a kind of free stitching effect for the thread-guid-
ing needle eye portion of the needle is generated result-
ing in a substantially reduced thermal load of the needle
thread. The needie shaft in the area of the needle eye,
which in its cross-sectional dimensions is reduced rela-
tive to the triangular cross-section of the end piece and
which i1s provided with an essentially circular outer
contour, is subjected to reduced friction by the textile
material resulting in a local reduction of the frictional
heating of the needle. In practical applications, the in-
ventive sewing machine needles provided an increase in
the sewing distance of approximately 90% until thread
rupture occurred under critical sewing conditions, 1.e.
essentially a doubling of the sewing distance could be
achieved. These advantages are substantially based on a
reduction of the needle temperature within the needie
eye area due to the inventive cross-sectional design: the
needle temperature within the needle eye area in con-.
ventional sewing machine needles may reach up to 350°
C. -

A further improvement of the inventive sewing ma-
chine needle may be achieved when according to a
further feature of the invention the cross-section of the
needle shaft within the area of the needle eye is reduced
with respect to the cross-section in the adjacent needle
shaft portion.

In the prior art sewing machine needles with so-
called triangular end pieces are known. They are used

for sewing leather and similar materials which are diffi-

cult to penetrate whereby the triangular end pieces are
ground to form sharp edges in order to reduce the resis-
tance of the penetrating needle due to the cutting effect
of the edges. Such needles with sharp edges are how-

- ever not suitable for sewing textile materials since dam-
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ages of the textile bonding would occur which is not
acceptable. It 1s an important consideration that sewing

machine needles for textile materials must have end

pieces which penetrate the material to be sewn simply
by a displacement effect.

BRIEF DESCRIPTION OF THE DRAWINGS

This object and other objects of the present invention
will appear more clearly from the following specifica-
tion in conjunction with the accompanying drawings, in
which: |

FIG. 1 1s a plan view of a sewing machine needle;

FIG. 2 is a representation corresponding to FIG. 1
showing the needle shaft and end piece of the needle in
a detailed view;

FIG. 3 1s a longitudinal cross-section of the needle
shaft and end piece of the needle along the line III—III
in FIG. 2; and

F1G. 4 is a cross-section of the end piece of the needle
along the line IV—IV in FIG. 2.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The present inventton will now be described in detail
with the aid of a specific embodiment utilizing FIGS. 1
through 4. :

The sewing machine needle represented in FIG. 1 is
comprised of a cylindrical piston 1 via which the needle
1s clamped into the needle rod of a sewing machine.
Connected to the piston 1 is a conical portion 2 which
forms a transition into the needle shaft of an essentially
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circular cross-section. The needle shaft 1s comprised of
a shaft portion 3 and an end piece § with a tip 6. The
needle shaft has a needle eye 4 arranged between the
shaft portion 3 and the end piece § for receiving a sew-
ing thread. A top side of the shaft poruon 3 is prowded
with a thread guiding groove 7.

As can be seen from FIGS. 2 to 4, the end piece §, 1.e.,
the portion of the needle between the outer tip 6 and the
‘needle eye 4, is provided with a triangular radial cross-
section having rounded corners (see FIG. 4). This tri-
angular cross-section increases from the outer tip 6 to
the area of the needle eye 4, as can be seen in particular
in FIG. 2. Next to this greatest size of the triangular
cross-section the size is reduced in the direction toward
the needle eye 4 whereby the needle shaft in the area of
the needle eye 4 1s provided with a circular outer con-
tour. The shaft portion 3 has also a circular outer con-
tour indicated in a dash-dotted line in FIG. 4.

The approximately circular outer contour of the nee-
dle shaft within the area of the needle eye 4 has a re-
duced dimension relative to the end piece § and 1s thus
exposed to a reduced friction when the sewing machine
needle 1s guided through the textile matenal. Due to the
reduced friction a local reduction of the frictional heat-
ing of the sewing machine needle caused. This effect of
reducing the local temperature may be enforced by
further reducing the outer contour, respectively, dimen-
sions of the area of the needle shaft in the area of the
needle eye so that the approximately circular cross-sec-
tion within the area of the needle eye 4 is smaller than
the circular cross-section of the shaft portion 3.

Due to the aforedescribed design of a sewing needle
shown In the drawings a free stitching effect for the
thread-guiding eye portion of the needle is generated
which results essentially in a reduced thermal load of
the sewing thread, the textile material, and also the
needle. Accordingly, the danger of needle breakage or
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melting of the synthetic fiber components during sew-
ing 1s reduced; furthermore, a substantial increase of the
sewing distance until thread breakage occurs is
achieved even under critical sewing conditions.

The present invention is, of course, in no way re-
stricted to the specific disclosure of the specification
and drawings, but also encompasses any modifications
within the scope of the appended claims.

What I claim 1s:

1. A sewing machine needle comprising:

a piston for inserting said needle into the sewing ma-

chine;

a needle shaft comprised of a shaft portion and an end
piece with a tip, said needle shaft having a needle
eye between said shaft portion and said end piece
for receiving a sewing thread,;

a conical portion connected to said piston and form-
ing a transition between said piston and said needle
shaft;

said end piece, between said tip and said needle eye,
having a radial cross-section of a triangular shape
with rounded corners, with a size of said radial
cross-section of triangular shape increasing from
said tip toward said needle eye, said radial cross-
section of triangular shape having a greatest size in
the vicinity of said needle eye; and

said needle shaft, in the area of said needle eye, hav-
ing an essentially circular cross-section, wherein
said circular cross-section i1s smaller than said
greatest size of said radial cross-section of triangu-
lar shape of reducing a thermal load on the sewing
thread. |

2. The sewing machine needle according to claim 1,
wherein said circular cross-section is smaller than a

cross-section of said shaft portion.
* & =% $ =%
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